C a rd iac rehabilitation is no longer questioned as being appropriate for the person with atherosclerotic coronary artery disease, manifest as previous myocardial infarction, coronary artery bypass surgery or coronary angioplasty, or for persons with stable angina pectoris (Wenger, 1990) . Since current hospitalization time for this disease or its interventions is much shorter, cardiac rehabilitation programs are becoming more common in the worksite. This is especially appropriate since the post cardiac event return to work statistics historically have been rather poor (Hammermeister, 1985) , while at the same time physical capabilities of these individuals have improved.
The authors and others (Shaw, 1981; O'Connor, 1989; Oldridge, 1988) have found an exercise program serves as a catalyst for modification of coronary risk factors and ultimately serves to reduce cardiovascular morbidity and mortality. O'Connor (1989) has demonstrated this appropriately in a recently published overview of all randomized Coronary disease prevention and rehabilitation programs in the workplace are becoming increasingly accepted as an established employee benefit provided by corporations and smaller businesses.
trials of rehabilitation with exercise after myocardial infarction (O' Connor, 1989) . Total and cardiovascular mortality, sudden death, and fatal and nonfatal reinfarction were evaluated in 22 randomized trials involving 4,554 persons. In each category except nonfatal reinfarction, the exercise and rehabilitation intervention group showed significantly greater benefit compared to the control groups. No significant difference for nonfatal reinfarction was found between the exercise/rehabilitation and control groups.
Coronary disease prevention and rehabilitation programs in the workplace are becoming increasingly accepted as an established employee benefit provided by corporations and smaller businesses (Chen, 1988 ). In addition, as many as twothirds of the nation's worksites with 50 or more employees are estimated to have adopted well ness and preventive care as a bridge to improvement of employee health habits (Chen, 1988) .
This phenomenon of the 1980s appears to have happened for several reasons: cost in terms of health care, decreased productivity, and loss of employees to death and disability (Greiner, 1987; American Heart Association, 1988) ; demonstrated cost benefits of coronary risk factor modification programs (Gibbs, 1985) ; and recruitment and retention of valuable employees in an era of shrinking employee pools (Work, 1989) .
Because of the known importance of cardiac rehabilitation, the remainder of this article will address current concepts and methodology in cardiac rehabilitation. In addition, rehabilitation of the cardiac population with diabetes mellitus and peripheral vascular disease will be discussed. The article will conclude by addressing risk factor control programs in the workplace.
PRESCRIBING EXERCISE FOR PERSONS WITH CORONARY DISEASE
Today, more and more health professionals are recommending exercise to their clients. Many times, unfortunately, these persons who may be employees under the care of the occupational health nurse have been given no further instruction than "just walk."
The cardiac rehabilitation exercise prescription must be prescribed specific to each individual. It is no longer acceptable to prescribe the same exercise routine for all persons on a given exercise program day. The nurse will need certain objective data from the individual's exercise test to properly prescribe the exercise routine. These data include time achieved on the exercise test, baseline and peak heart rates, and a measured or estimated peak metabolic level (maximal oxygen consumption) achieved. Calculations can then be made from these data for the exercise prescription.
This methodology has been published previously in its entirety (Fletcher, 1986; Fletcher, 1988a; Wenger, 1990) , and is adapted in this article for the client with cardiovascular disease in the workplace.
Each person's exercise prescription, as outlined in Table 1 and described in detail in the following paragraphs, can be prescribed individually using the format from Table   2 .
The goal of the exercise is to have persons achieve and maintain their target heart rate range and to increase oxygen consumption for increased cardiac efficiency.
For simplicity at home and in the The cardiac rehabilitation exercise prescription must be prescribed specific to each individual.
worksite, the exercise prescnption in Table 1 incorporates only dynamic activities of walking/jogging and bicycling. Other dynamic exercise activity such as swimming, outdoor cycling, and rowing, may be substituted. Each exercise session should be preceded by 5 to 20 minutes of warm up calisthenics (Fletcher, 1985) . The dynamic exercise prescription should increase on a regular basis in duration and intensity (Table 1, Levels 1-6) until persons achieved their maintenance level. Frequency of the exercise prescription remains constant at 3 to 5 times per week, depending on the individual.
In general, one tries to increase each person's activity to incorporate 45 to 60 minutes of dynamic exercise 3 to 5 times per week. Generally this consists of progressing to a total of 3 miles, either walking, jogging or a combination, and 15minutes on a stationary cycle. Some may prefer to cycle more and walk/jog less, or vice versa.
Exercise, or any physical work, can be rated in its intensity by a MET (metabolic equivalent) level. A MET is defined as a multiple of the resting rate of oxygen consumption (VO z rest). One MET represents the amount of oxygen consumed per kilogram of body weight per minute while at rest. This value of 1 MET is approximately 3.5 ml kg· 1 min:'. As individuals increase their activity level, the MET level, or VOz is increased.
For example, individuals walking slowly may be exercising at a 2 to 3 MET level which means they are consuming and utilizing 2 to 3 times the amount of oxygen as at rest. Individuals' maximal MET capacity can be evaluated by their maximal effort on the exercise test. The higher the MET level achieved on the exercise test, the better the cardiovascular efficiency of that individual.
Selection of the specific intensity for each level (Table 1) of the exercise prescription is best achieved if one knows the MET level individuals achieve on their exercise test. The prescribed exercise or activity level should be 60% to 85% of the MET level achieved on the exercise test.
For example, if an individual achieved a level of6.0 METS on the exercise test, one would want to start this person's exercise prescription at 3.6 (60% of 6 METS) METS. According to Table 1 , Level 1, this would be walking a distance of 1.5 miles at slightly less than a 16 min.! mile pace. The activity level on a leg-only stationary bicycle would be a speed of 60 rpm and resistance of slightly less than 1, or if using an arm-leg bicycle, a workload of 3/4 or .75 should be achieved.
Prescribing the proper MET level should result in persons achieving their target heart rate range. If not, one may need to increase or decrease the intensity to achieve the target heart rate range. The goal is to have the individual achieve and maintain a heart rate range at 70% to 85% of that reached on the exercise test.
For example, if the peak heart rate on the exercise test were 165 beats per minute (bpm), then the exercise heart rate should be between 115 and 140 bpm. However, persons on a drug regimen including beta blockade may only reach a heart rate of 140 bpm on their exercise test and their exercise heart rate would be much lower, or between 98 and 119 bpm. If the exercise test metabolic data are not available, one will need to arbitrarily select a starting pace within Level 1 and adjust the workload according to the heart rate achieved with the activity. Adapted from Wenger (1990) ; Fletcher (1986) ; Fletcher, B.J. (1988) .
When prescribing the exercise training program, the occupational health nurse should prescribe all six levels initially or at one time (Table  2) . Of course, this can be altered if the individuals are overachieving or underachieving their target heart rate range. Each individual should remain at each level for approximately six exercise sessions or 2 weeks before progressing to the next level. When the individual achieves Level 6, the exercise routine should be maintained.
Many wish to include isometric exercise or weight training in their exercise routine (Fletcher, 1985) . This is permitted for some persons with coronary artery disease but not others. Isometric exercises cause a modest increase in heart rate and cardiac output. A more dramatic increase in systolic blood pressure may provoke angina pectoris, left ventric- (Wenger, 1990) . If weight training is included into the exercise program, it should be an addition to the dynamic exercise routine and not a substitution, since weight training serves to increase muscle strength and size and does not add significantly to cardiovascular training.
This information about exercise modality, intensity, frequency, duration, and progression are the key elements in any exercise program geared for primary and secondary prevention of cardiovascular disease and cardiovascular training. Should an employee come to the nurse with physician referral or recommendations, the physician's suggestions may be incorporated into the regimen.
Obtain necessary medical records, such as exercise test data and an electrocardiogram. It is wise to Have the prospective exerciser complete a cardiovascular health risk questionnaire. Angina symptoms at rest or exercise should be assessed often and reported to the physician.
Those with multiple risk factors may be asked to seek an exercise treadmill test with electrocardiographic monitoring. This would screen any exercise-induced arrhythmias or ischemia and insure safety of the exercise prescription.
Should exercise test data not be available, a target heart rate range can be estimated by following this formula: (220-age) X 70% to 85%. For example, a 65-year-old male would have a target heart rate range for exercise of 109 to 132 bpm. If the individual is on a beta blockade drug regime, use a lower percentage, i.e., (220-age) x 50% to 75%.
In cases where pulse cannot be obtained or achieved accurately, the Rating of Perceived Exertion (RPE) Scale shown in Table 3 may be used as a guideline (Borg, 1973) . The RPE Scale is used as a linear relationship between heart rate and intensity of work.
Beginning exercisers should exercise at an intensity which they perceive as 11 to 13 (light to somewhat Health care providers can increase employee participation by taking a positive approach, focusing more on those risk factors that participants can change than on those which cannot be modified. hard). After 4 to 5 weeks of exercise on a regular basis, the individual should increase the work intensity (speed or tension) to elicit an RPE of 13 to 15 (somewhat hard to hard). If the exercisers feel higher than a 15 on the RPE Scale, they probably are over the target heart rate range assigned and should decrease tension and/or speed.
PERIPHERAL VASCULAR
DISEASE Atherosclerotic peripheral vascular disease (PVD) occurs in 25% of the persons with coronary atherosclerosis. The same risk factors apply to both. PVD is also very closely associated with diabetes mellitus.
The primary symptom of PVD is intermittent claudication of the lower extremities. The perceived pain of claudication may vary from "tightening in the calves" to extreme, excruciating calf pain. Claudication pain quickly dissipates with cessation of the activity.
An exercise prescription for the person with coronary artery disease and PVD should include directions relative to the walking component of the rehabilitation exercise regime. Specific walking exercises for PVD have been shown to improve overall exercise performance. Thus, the walking component will be designed to improve the degree of claudication.
Persons with PVD are asked to walk for as long, and with as much claudication pain as they can. The body's response to the local ischemia represented by the claudication pain should result in the development of collateral circulation to the involved areas. To insure compliance and reduce anxiety, stress to the individual that no tissue damage to the legs results from this approach. Once persons perceive they cannot walk with the pain, they are allowed to rest. This pattern is repeated until a total 20 minute session is achieved. The overall goal is to achieve a 40 minute single walking session within a 4 to 6 week period. This walking regime should yield the target heart rate range prescribed to achieve cardiovascular conditioning. Walking with hand held weights increases exercising heart rates. Many persons with PVD are able to perform stationary cycle ergometry with less claudication pain than that experienced during walking.
Achieving the target heart rate range during bicycle riding, especially arm-leg cycle ergometry, further enhances cardiovascular conditioning and increases upper body strength (Fletcher, 1988b; Barnard, 1989) .
DIABETES MELLITUS
Exercise, properly prescribed, is one of the best possible treatments for most persons with diabetes mellitus (Fletcher, 1988b; Sheehan, 1989; Franz, 1988) . Exercise may lower blood glucose levels in addition to lowering blood pressure and improving blood lipid profile, body fat, and energy level (Fletcher, 1988b; Sheehan, 1989; Franz, 1988) . Exercise three times or more a week should be part of the lifestyle of every person with diabetes mellitus, as exercise does offer a method to metabolically control the disease process (Fletcher, 1988b; Sheehan, 1989; Franz, 1988; Leon, 1989) .
Persons with coronary artery disease and diabetes mellitus should be cleared through their primary health care provider before starting the rehabilitation program. The individ-ualized progressive exercise prescription described earlier incorporates a safety factor and should minimize the chance of future cardiac events during exercise (Leon, 1989) . Special precautions are essential to minimize the development of the following exercise hazards: 1) worsening of metabolic state, 2) hypoglycemia, 3) aggrevation of retinopathy, 4) musculoskeletal and soft tissue injuries, 5) complications from foot injuries, and 6) myocardial infarction or sudden death (Leon, 1989 
CORONARY RISK FACTOR MODIFICATION IN THE WORKPLACE
Exercise (or lack of) is only one coronary risk factor. Worksite cardiac rehabilitation programs can be very effective, and the work setting is an ideal place to gather and dispense other health related information. Increased motivation to change health behaviors, such as a sedentary lifestyle, may be found in the camaraderie of working toward common goals of improved health and can be a benefit of implementing such programs in the workplace.
A group of risk factors for heart attack and stroke, some of which are modifiable, have been identified by the American Heart Association. Most significant are heredity, male sex, increasing age, smoking, high blood pressure, and elevated serum cholesterol. Other contributing factors are diabetes mellitus, obesity, lack of exercise, and excess emotional stress (American Heart Association, 1989) .
The chance of developing heart or blood vessel disease increases significantly as the number of risk factors increases (American Heart Association, 1989 ). On the other hand, atrisk individuals who take action to lower serum cholesterol below 200 mg/dL, stop smoking, and maintain a blood pressure of below 140/90 mm Hg experience a significant drop in risk of coronary artery disease. Control of diabetes, weight reduction, changing a sedentary lifestyle, and implementing stress management strategies are also linked to lowered risk of cardiovascular disease (American Heart Association, 1989) . A further benefit of some of the measures which may be taken to reduce cardiovascular risk is crossover prevention of other diseases, such as cancer and emphysema.
A program of coronary risk factor modification begins with an assessment that provides a comprehensive risk factor analysis and ideally is based on the following test results: resting 12-lead electrocardiogram; exercise test; physical aerobic ca- Borg (1973) paciry (maximal oxygen consumption or MET level); body composition analysis; serum lipid and glucose level determination; muscular strength, endurance and flexibility; and selected pulmonary function tests. Other factors to be evaluated are emotional stress levels and coping capacities, positive hereditary factors, nutritional and physical activity habits, and present and past health status.
Following assessment of employees, the data are analyzed and compared with desirable levels. When employees' measurements fall below acceptable standards, specific interventions are prescribed and a specialized program for each employee evolves. A follow up evaluation will provide a means of assessing employee progress toward modifying risk factors.
. Individual nutrition guidelines are an important first step in helping employees implement a program of coronary risk factor modification. Experienced health professionals can personalize recommendations for each employee, thus meeting individual needs and increasing the likeli-hood of adherence to the recommended regimen (Martin, 1989) . Group classes, taught by health professionals, are a major component in coronary risk factor modification. Health education classes, scheduled at a time and location convenient for employees, address prominent issues in coronary risk factor modification.
Coronary risk factor modification requires change in health behaviors. For behavior change to occur, participants need information on what, why, and how to change. Health classes provided in a program of risk factor modification are more likely to be attended and the information used if the class presentation takes into consideration these characteristics of the participants: 1) education and socioeconomic background, 2) gender, 3) previous experiences of group members, 4) perceived needs and interests of the group members as determined by survey, and 5) work and travel schedules (Nurse Educator, 1978; O'Donnell, 1984) .
Motivation to participate in a program of behavior change is an important factor in the successful modification of risk factors. Health care providers can increase employee participation by taking a positive approach, focusing more on those risk factors that participants can change than on those which cannot be modified (Mason, 1986) . In addition, goals for change are more likely to be met if mutually developed by the employee/participant and the health care provider. Sloan (1988) described several factors that positively influenced voluntary participation in programs of risk factor modification. Women were more likely than men to enroll in these programs. The perceived supportiveness of the employee's supervisor to participate resulted in a more positive effect. Also positive, but to a lesser extent, was the intention to change health behaviors, based on increased perceived risk of illness.
A risk factor modification program also puts participants in touch with community resources such as the American Heart Association, Ameri-Feedback to participants is essential to provide the ongoing motivation for maintenance of changed behaviors.
can Lung Association, American Diabetes Association, and others. Positive health behaviors fostered by an effective coronary risk factor modification program include seeking and utilizing available health promotion resources.
Evaluating the program is an essential, ongoing process which provides a means for changing the format to meet the evolving needs of its participants. Criteria are established prior to the beginning of a program, followed by periodic reporting of goals and progress to management or the employer.
Follow up evaluations can include such objective measurements as resting heart rate, blood pressure, body composition and/or weight, blood lipid levels, stress and nutrition profiles, activity habits, and self reporting of behavior changes such as smoking cessation.
Written contracts for behavior change serve as a useful tool in assisting participants to adhere to the regimen they have chosen to modify risk factors (Martin, 1989) . Feedback to participants is essential to provide the ongoing motivation for maintenance of changed behaviors.
Identification and modification of risk factors for cardiovascular disease can be carried out effectively in the workplace.
Employers have begun to value and support worksite cardiac rehabilitation programs because of the benefits of health care cost avoidance, increased attendance and productivity at work, and improved employee relations. It is the responsibility of the occupational health nurse and other health care providers to see that this continues.
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